Association between genetic polymorphisms in the prostate-specific antigen gene promoter and serum prostate-specific antigen levels.
Recent evidence suggests that genetic variation in the promoter of the prostate-specific antigen (PSA) gene may contribute to individual variation in serum PSA levels. However, polymorphisms associated with variations in PSA levels have not been identified. We used the polymerase chain reaction to amplify the promoter region of the PSA genes (nucleotide positions -3873 to -5749 with respect to the start of transcription) of 409 healthy white men at risk for lung disease. Polymerase chain reaction products were sequenced to identify polymorphisms in the PSA gene promoter and to genotype the men for common single nucleotide polymorphisms (SNPs) and were cloned into luciferase reporter constructs to assay PSA promoter activity in human LNCaP prostate cancer cells. Analysis of variance was used to test the association of polymorphism frequencies with mean serum PSA levels. All statistical tests were two-sided. The -4643G/A SNP (G allele) had a 21.2% prevalence and was associated with increases in serum PSA levels (P =.017) and PSA promoter activity (P<.001). The -5412C/T SNP (C allele) had a 22.0% prevalence and was associated with an increase in serum PSA levels (P =.0015). The -5429T/G SNP (G allele) had a 23.0% prevalence, was associated with an increase in serum PSA levels (P =.021), and was in linkage disequilibrium with the -5412C/T SNP. The promoter activity of the -5412 C/-5429 G haplotype was higher than that of the -5412 T/-5429 T haplotype (P<.001). Genetic variations in the PSA promoter are associated with serum PSA levels in men without prostatic disease. PSA promoter genotype information may help to refine models of PSA cutoff values.